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a spherical form (Fig. 1, b'), and may then be designated than forty times fainter than Mercury, and considering its 
I 

ists, at 534 of Kirchhoff's scale-a line exceedingly difficult to 
oospheres, each being enveloped in a gelatinous membrane or proximity to the sun (which would make it much brighter see in the spectrum of the chromosphere under ordinary cir· 
oogonium. The male cells, or androgonidia, present at first than if at the same distance as Mercury), it would seem that cumstances, but still invariably present, and exhibitable (if 
a still closer resemblance to the parthenogonidia, since, when its diameter must be somewhere between 200 and 400 miles. one may coin a word) with proper appliances. Its conspicu
they have attained about three times the size of the sterile If really thus minute, it is easy to see how it has so long es- ousness in Prof. Rockwood's instrument is a matter of some 
cells, they begin to divide; but they are of a lighter color, caped discovery; indeed, the question at once arises whether surprise, but there could be no mistake, as C was even more 
from containing a smaller quantity of chlorophyl. The there must not be several such Vulcans, to account for that brilliantly conspicuous at the same time. What the sub
divisions also take place only in two instead of in three direc- I peculiar behavior of Mercury, which led Leverrier, on pure- stance which causes it may be is quite unknown. Like the 
tions, thus developing, not into a sphere, but into a plate of 

I
llY mathematical grounds, to assert the existence of a planet so-called Dz line, it has no corresponding dark line in the 

cells. They ultimately resolve themselves into a bundle of or planets between Mercury and the sun. Mr. Swift, in solar spectrum. 
naked primordial cells (Fig. 1, a). each consisting of a thicker fact, claims to have seen two bodies-Watson's and another The same observer, and the writer also, saw both H lines 
but elongated body, in which the chlorophyl has been trans- near it. (calcium) brightly reversed in the spectrum of the chromo
formed into a reddish-yellow pigment, and of a long cOlor-

I 
It is unfortunate that the single observation of Prof. sphere; thus confirming observations made six years ago at 

less beak, to the base of which are attached two very long Watson cannot give definite information as to the orbit and Sherman, but never corroborated since, except by the pho
vibratile cilia, and where also is a red corpuscle or eye·spot motions of the planet; but for this pur]:ose at least three ob- tographic spectrum obtained by the Siam expedition in 
(s'Je Figs. 4, 5, 6). The whole androgonidium may now be servations are needed, and unless (as Prof. Watson hopes to 1875. 
considered as an antheridium inclosed in a gelatinous en· do) hc succeeds in identifying some of the many recorded The exquisite reversal of the dark Fraunhofer lines at the 
velope, each of the naked protoplasmic bodies being a motile transits of small black objects across the solar disk, as obser- moment of totality was seen by many of the observers. One 
antherozoid or spermatozoid. About the same time that the vations of his planet, it may be long before we shall know observer, at least (and we believe some others), Prof. 
gynogonidia have matured into oogonia, and their proto- anything further about it. There is, however, a bare possi· Barker, at Rawlings, was able to confirm Janssen's observa
plastic contents into oospheres, the movements of the vibratile bility that it may be recovered in full daylight by arming a tion in 1871 by seeing the principal dark Fraunhofer lines in 
cilia attached to the antherozoids begin to set the whole an- large telescope with a very long tube, projecting beyond the the corona spectrum, thus showing that a considerable per
theridium m motion, in the positions indicated in Fig. 1, object glass, and thus enabling the observer to examine the centage of the coronal radiance is mere reflected sunlight. 
a, a2; the antheridium soon breaks up, and the separate sky within a degree or two of the sun without letting the The dark lines were, however, so faint as to be seen by very 
antherozoids are seen in rapid independent motion within sunlight fall upon the lens. If the experiment could be tried few, and this shows equally clearly, we think, that the 
the gelatinous envelope of the antheridium (Fig. 1, a"), which at a considerable altitude, where the atmospheric glare is at particles which reflected the sunlight are themselves also 
they ultimately break through, and then move about rapidly a minimum, the chance of success would be greatly im- self-luminous, as. of course, they ought to be so near the 
in all directions within the cavity of the mother-colony. proved. sun. 
Their movements are described by Cohn as being remarkably As regards the physics of the sun and the corona, the A great deal of attention has been paid to the polarization 
beautiful, the constant curvings of the elongated neck of principal and most important result of all the observations of the coronal lIght in past eclipses, and while on the whole 
the antherozoid being compared by him to those of the neck bearing upon this subject is to demonstrate a decided sym- there has been an overwhelming weight of evidence in favor 
of a swan. They assemble in large numbers round the pathy and connection between the condition of the sun's of radial polarization, yet at every eclipse some observer of 
oogonia, and some of them finally penetrate through their visible surface, as indicated by the number and character of reputation has obtained anomalous results quite at variance 
gelatinous envelopes (Fig. 1, b'. Fig. 7), and coalesce with the sun's spots, and the constitution of the corona. with all the others. This year Dr. Hastin�s, of Baltimore, 
theIr protoplasmIC contents or oospheres. The fertilized At the present time the sun's spots are at their minimum' comes out with strong tangential polarizatIOn as his result. 
oosphere is now an oospore, and develops a new cell-wall, whole months have passed without the appearance of � That he must be the victim of some mistake is almost cer
the epispore, which is at first smooth, but afterward covered single one. The chromosphere, or colored envelope of hy- tain, since all the rest of the observers-Wright, Ranyard, 
with conical elevations, giving a section of it a stellate ap- drogen and other gases which immediately surrounds the Harkness and others-are emphatic and clear in their con
pearance (Fig. 8). A second perfectly smooth membrane, sun, has also been correspondingly quiescent, and the so- trary conclusion. 
the endospore, is subsequently formed within the first. The called" prominences" have been few and small. Of course, Experiments with the tasimeter or new heat measure of 
chlorophyl gradually disappears, and is replaced by an it w as a question of interest whether the corona also would Mr. Edison showed, as was ascertained manv years ago, that 
orange-red pigment dissolved in oil, so that the mature show a corresponding difference of condition from that indi- the heat of the corona is quite sensible. WIth a thermopile 
oospore, while still inclosed within the mother-colony, is of cated in 1869 and the later eclipses, when the sun's surface attached to a peculiarly arranged spectroscope Mr. Ander
a bright red color, giving the red tinge which Volvox often was in full activity, and the question has received an em- son, of the Princeton party, obtained a doubtful result, 
presents, even to the naked eye, at certain periods of the phatic and affirmative answer. which may indicate a bright heat-line in that part of the 
year. Individuals containing oospores still enveloped in As to the brightness of the corona at the recent eclipse, chromosphere spectrum below the red. 
their spiny coatings were ilescribed by Ehrenberg as a dis- there is considerable difference of opinion. The writer, and It has been represented in some quarters that the results 
tinct SpeCICS, under the nariie of V. stellatus. The number he thinks a large majority of those who also saw the eclipse of this eclipse require a fundamental reconstruction of the 
of sexual reproductive cells in a colony of Volvox varies of 1869, is strongly of the impression that in 1869 the corona, theories hitherto held regarding the constitution of the 
greatly; Cohn has observed five or more male and about though perhaps less extensive" was many times more bril- corona. This is, however, an entire misapprehension. The 
forty female cells. liant, while the corona in 187u seemed to him intermediate same constituents appear in the corona as hitherto, only in 

Soon after the oospore reaches maturity the mother-colony between those of 1869 and 1878. Some of the best observerH, altered proportions, as might have been and was expected 
breaks up, single cells escaping from the combination and however, are of quite the contrary opinion, and it is frankly by students of solar physics. In 1869, 1870 and 1871 the 
swimming about freely in the water; their further history is to be admitted that one's judgment as to the brightness of an gaseous elements of the corona-the hydrogen and "1474 
unknown; while the oospores fall to the bottom and there object like the corona depends so much upon the condition stuff," whatever they may be-were in such quantity and 
hibernate. Their further development has only been ob- of the eye at the moment of observation, and that condition condition and rose so high above the solar surface that their 
served by Cienkowski. who states that the contents of each so depends upon what the eye has been doing for the last lines were conspicuous in the coronal spectrum, and at
spore break up into eight spheres which ultimately swarm few moments preceding, that no very great weight is to be tracted the attention of observers far more forcibly than the 
out. assigned to such impressions. The writer feels, however, feeble continuous spectrum of the light emitted from and 

Ehrenberg described two species of Volvox- V. globato'l' considerable confidence in his estimate of the relative bright- reflected by the m inute solid or liquid particles which also 
and V. stellatus-both of which he considered to be in- ness of the three eclipses, because in all three cases his obser- constitute an essential element of the corona. At present 
fusorial animalcules. These have been determined by Cohn vations were made under almost precisely similar circum- the condition is reversed. The �ases are either too small in 
to be different stages of the same species, the former in its stances-near the middle of the eclipse, and after about a quantity or too cool to be conspIcuous. The lesson, and it 
parthenogenetic, the latter in its sexually reproductive con- minute of close spectroscopic work. is an important one, is simply. as has been said, that, to a 
dition; Ehrenberg's SplWlrosira volvox is also another form While, however, there may be room to question the con- certain extent, the corona sympatbizes with the sun-spots. 
of the same species. His Volvox au reus and Stein's V. minor clusion that the corona this year was uncommonly faint, It certainly looks probable, also, that while the gaseous 
are considered by Cohn to form a distinct sub-species of V. there can be no question that its spectrum was profoundly elements of the corona are strictly solar, the non-gaseous 
globator, differing from the typical form in the colonies modified. matter-the coronal dust or haze-is of extraneous and very 
being of a smaller size, and direcioul! instead of monrecious, The 'bright lines which come from its gaseous constituents likely meteoric origin. At any rate, the extent of the 
and in the epispore of the oospore being smooth. The were conspicuous in 1869 and in all the subsequent eclipses corona was certainly not less than on former occasions, 
mode of fertilization of the latter form has not yet been until the present one, but this year they were so faint as to whatever may have been the case with its brightness. In 
directly observed. The genus is cosmopolitan, having been be seen by only a few of the observers, while the great ma- fact, it has never been traced quite so far from the sun be
found throughout Europe, in North Africa, India, and North jority missed them entirely, seeing only a continuous spec- fore as this time by Langley and Newcomb, who followed 
America. trum. This was especially remarkable in the case of the it out for 6° along the ecliptic, a success partly, of course, 

The old family of Volvocinere, which included the genera green corona line (known as "1474 " from its position upon due to the clearness of the air at their elevated stations. 
Volvox, Eudorina. Pandortna, Gonium, and Stephanospoora, Kirchhoff's map of the solar spectrum). Many observers saw Now, this is quite consistent with the theory that meteor 
is placed by Sachs, in the 4th edition of his" Lehrbuch," it plainly j ust at the beginning and end of totality, but streams furnish the hazy matter of the coronal envelope, 
under the Zygosporere, and m the section characterized by during the middle of the eclipse nearly all entirely lost sight since, so far as we can judge, they have nothing to do with 
the conjugation of zoogonidia (swarm-spores or zoospores). of it. That it was really present all the time, howevep, sun-spots. 
It is evident, however, that the family, as so constituted, though faint, is proved by the observations of Prof. East- A very interesting problem relates to the effect of solar 
cannot be maintained, and Rostafinski's classi1ication must man, Mr. Thomas and the writer, the former of whom forces upon this meteoric matter, if such ii really be, and the 
be accepted as preferable, retaining those genera which ex- traced it all around the sun to a distance of from 10' to 20', material for the study is furnished in rich abundance by the 
hibit the conjugation of swarm-spores as a family of going twice over the ground, and keeping it in sight all the numerous drawings made by Langley, Abbe, Penrose, Boss, 
Zygosporern, under the name of Pandorinere, while the true time. With the hydrogen lines the case was similar; the and others, and by the photographs, which in excellence and 
Volvocinern are placed in the class of Oosporern,* in which writer had one or other of them in the field continually, and number excel those obtained on any previous occasion. 
the process of impregnation consists in the coalescence of they never quite disappeared, though at times very faint. Among the best which we have seen are the magnificent 
one or more minute spontaneously motile antherozoids, Of course, the slitless spectroscopes, both ocular and series made by Rogers at La Junta, those of Draper at Raw
which escape from an antheridium, with a comparatively photographic, from which so much had been expected, lins, and those of the Princeton party at Denver; undoubted
large oosphere contained in an oogonium. The process in- failed to give any satisfactory results. In 1871, when the ly there are others of at least equal excellence. 
deed bears a very close analogy to the mode of fertilization instruments were first used. the observers saw a series of To sum up: The eclipse of 1878 has added a new planet 
in one of the highest families of Oosporere, the Fucacere. colored images of the corona. Mr. Lockyer, for instance, to the system, and has demonstrated that the unknown 
The family Volvocinere, as thus constituted, includes at saw four such images, one red, one green, one blue, and one cause, whatever it may be, which produces the periodical 
present only the two genera Volvox and Eudorina. The violet. This year nothing of the Kind appeared. At the sun-spots at intervals of about eleven years, also affects the 
structure and develormeutal history of the latter have been moment, indeed, when totality began there was an exquisite coronal atmosphere of the sun. 
described by Carter. exhibition, first of the darkness of the solar spectrum, and This undoubtedly adds a certain measure of probability to 

then for an instant of a multitude of bright colored segments the idea that these solar periods may produce some effect 

RESULTS OF THE RECENT ECLIPSE. 
-the spectrum of the chromosphere; but when the moon upon the earth, such as may be felt in our meteorological 
had covered the chromosphere there was only a disappoint- conditions; and though the writer by no means concurs 
ing continuous band of color, unmarked by rings of any with Mr. Lockyer in considering that Meldrum's investiga-

IN a letter to the New York Times, Prof. C. A. Young kind. tions upon Indian cyclones have already demonstrated con-
says: Those also who were looking for new bright lines in the nection between the sun-spots and the weather, but, on the 

It is early, as yet, to egtimate the full scientific meaning corona �pect�um were equally unsuccessful whether they other hand, thinks the connection almost disproved by re
and value of the observations made during the recent solar employed the ordinary spectroscope or worked by photog_ suIts of other investigators, still there can be no question 
eclipse (July 29, 1878), but it is already evident that, though raphy. Some of the observers, the writer among others, that the subject deserves thorough study. 
in some respects disappointing, they are yet, on the whole, used a so-called "fluorescent eye-piece," which brings the . The resul: of the late eclipse goes to show such a period
of an importance quite equal to those obtained on any otherwise invisible light beyond the extreme violet end of ICal �hange m the state ?f the solar atmosphere as might very 
similar occasion. the spectrum within the range of human eyes by the action pOSSIbly produce a senSIble effect upon the earth; whether 

One brilliant discoveq will probably date from this oc- of a film of fluorescent liquid (resculia solutio�) inclosed be- it does or not is a ql!e�tion �hic� can be settled only by a 
casion, and hold a conspICUOUS place in the annals of science. tween thin plates of glass. But, although before totality the careful and systematIC InvestIgatIOn of the facts. 
The planet Vulcan, after so long eluding the hunters, show- apparatus worked perfectly, disclosing to the eye dark lines . C. A. YOUNG. 
ing them from time to time only uncertain tracks and signs, innumerable in the portion of the spectrum invisible without Prmceton, N. J., Thursday, Aug. 15, 1878. appears at last to have been fairly run down and captured" t 'd ft th d k 't f '1 d t h . 

1 At least it seems to us that the observations of Prof. Watson I S  al ,a er e ar ness came on 1 al e 0 s ow a sm� e 
bright line. The most carefully prepared and sensitIve at Rawlins, and Swift at Denver, must for the present be photograj)hic apparatus succeeded no better, except that Dr. taken as conclusive, though perhaps not settling the question Draper, Mr. Lockyer, and one or two other!> perhaps, did obbeyond the possibility of reopening or dispute. The gentle- tain by means of a slitless spectroscope, an impression of a men are both astronomers of repute, aceustomed to sweep faint continuous spectrum in the ultra violet, without rings for faint objects, and provided with excellent instruments. or markings of any kind. Evidently no lines existed to see The negative results. of Profs. �ewcomb, Wheeler, Holden or photograph on this occasion. and others, who, WIth simll.ar mstru!llents, went ?ver the One or two observations were made of some interest in same gro�nd and found nothmg, are, mdee�, unsatIsfac.t?ry, their relation to previous work. Prof. Rockwood, of the an� puzzlmg; but they. can hardly outweIgh. the . pO�ltIve Princeton party, using a double-barreled slitless spectroeVlde,nce on the. other s�de, though they certamly JustIfy a scope, observed at the beginning of totality a bright red line certam r�serve m acceptmg the con�lusl�n. , in the chromosphere spectrum very near to B. This explains 

CURRANT WORMS. 
M. B. BATEHAM of Ohio says he destroyed currant worms 

by the following application: 
Having no soft-soap on hand, we took about one-fourth of 

a pound of hard soap, cut in slices and dissolved in warm 
water, then stirred in an ounce of crude carbolic acid (cost
ing a dime), and stirred the whole into half a pailful of 
water. With this liquid we sprinkled the bushes, using a 
whisk broom, so as to wet all the worms visible. Scarce a 
live one could be found the next day. 

;\ssummg aR correct Prof. WatsoI,I s estll�ate of the planet s an observation of Mr. Pogson in 1868, who then insisted that brIghtness (four and a half magmtude), It would be more he saw B reversed in the spectrum of a prominence, but as G. WALKER proposes to make up an oil for painters by mix-
* This is the course followed in McNab's recent class-book of botanical all the other observers had C instead of B, his record was ing linseed oil, or some other vegetable oil, with refined I?e-

classification. generally regarded as a mistake. troleum and fish-oil. The mixture is then to be heated WIth 
t" .Annals of Natural History," 3d series, vol. ii., 1858, p. 237. The line is probably one well known to solar spectroscop- manganese. 
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